[Purpose] The present literature review was conducted on the use of different measures for the evaluation of balance in patients with Parkinson's disease. [Materials and Methods] The PubMed, Bireme, SciELO, Lilacs, and PEDro electronic databases were searched for relevant studies.
INTRODUCTION
Parkinson's disease (Parkinson's) is a progressive, chronic, neurodegenerative disease 1) stemming from the atrophy of grey matter. It is estimated that 10 million individuals around the world suffer from Parkinson's, and this figure is expected to double by the year 2030 2) . The prevalence of Parkinson's ranges from 0.3% among individuals aged less than 60 years to 1% among those aged 60 or older 3) . The progressive nature of the disease causes both motor and non-motor alterations. The main motor alterations are associated with the risk of falls, which leads to a sedentary lifestyle and the reduction in activities of daily living exerts a negative impact on clinical aspects [1] [2] [3] [4] [5] .
The main clinical manifestations of Parkinson's are shaking, stiffness, slowness of movement, postural alterations, and stooped gait, leading patients to adopt a flexed posture due to the dominance of pro-gravitational muscles, with forward leaning of the head, the chin tlited toward the thorax, kyphotic thorax, protracted shoulders, the arms rotated internally, and, flexion of the hips, knees, and elbows, which projects the body forward, compromising postural orientation and leading to impaired balance 6) . All these postural changes, together with other alterations, lead to postural instability, which is considered one of the main characteristics of patients with Parkinson's. This instability leads to a progressive reduction in both static and dynamic balance, affecting one's ability to remain standing without support or even sit down.
Researchers believe that postural instability is related to the loss of the capacity to control intentional movements of the center of body mass on the support base during activities that involve the transfer of weight. Many individuals with Parkinson's demonstrate inadequate interactions among the vestibular, visual, and proprioceptive systems, with consequent changes in the biomechanics of the body 7) .
The motor rehabilitation process for patients with Parkinson's is normally directed toward static and functional balance training to provide greater interactions with the surrounding environment through treadmill training 8) , balance training involving virtual reality programs 9) , the combination of dance and motor training 10) , etc. A set of assessment measures to determine the effects of particular interventions has been validated and reported in literature 11) . Assessment measures are important for analysis of functional changes in all stages of the disease and are particularly sensitive with regard to the evaluation of therapeutic intervention 12) . The Unified Parkinson's Disease Rating Scale (UPDRS) 13) , Berg Balance Scale, Timed Up and Go Test 14) , Six-Minute Walk Test (6WMT), 10-Meter Walk Test (10MWT) 15) , and a force plate to determine the center of pressure 16) are among the measures used for the evaluation of balance. Moreover, a combination of different measures previously used in controlled clinical trials is often employed.
The aim of the present study was to perform a systematic review of the literature for the analysis of different measures used in the evaluation of balance in patients with Parkinson's disease.
MATERIALS AND METHODS
The PubMed (National Library of Medicine), BVS Bireme, SciELO, LILACS and PEDro electronic databases were searched for relevant studies addressing balance in patients with Parkinson's disease. The searches initially led to the retrieval of 3,623 articles, 540 of which were potentially eligible based on the inclusion and exclusion criteria. A total of 264 duplicates were removed, and 276 articles were excluded based on their titles and abstracts. The full texts of 84 articles were analyzed, with the inclusion of only those that met the eligibility criteria and had a PEDro score higher than four points. Thus, 25 studies were selected for the present systematic review (Fig. 1 ). Table 1 displays the PEDro scores of the 25 studies that met the eligibility criteria and were included in the present systematic review. Diverse methods for the evaluation of balance in individuals with Parkinson's were used in studies with different intervention protocols and comparisons between the experimental and control groups ( Table 2) .
RESULTS

DISCUSSION
In the context of chronic neurological disorders, efforts are made to diminish physical difficulties and allow affected individuals to perform activities of daily living with the greatest possible efficiency and independence 38) . Thus, assessment tools and specific measures that address more generic aspects, such as muscle strength, range of motion, functioning, and im- Among the specific Parkinson's classification measures used in the studies analyzed, the UPDRS is a validated scale that provides an objective perspective and allows the classification of individuals with Parkinson's. The UPDRS is also widely used by physiotherapists for the evaluation of balance in clinical practice, as it has specific items for the assessment of this characteristic. The scale was found to be precise and sensitive according to the results of 14 articles analyzed in the present systematic review, the study populations of wich were subject to different intervention protocols 40) . The scale was validated for the population with Parkinson's and, in contains items for the assessment of balance. Volpe et al. 41 ) conducted a study involving 24 patients with Parkinson's allocated to two groups and assessed balance using the UPDRS. Regarding the motor skills section of the scale, the authors found a significant improvement in the experimental group (dance) in comparison with the control group (conventional physical therapy).
Eleven studies included in the present review used the Berg Balance Scale for the assessment of balance. This scale is composed of 14 tasks that are common in daily living. Each item is scored from 0 to 4 points, with a maximum score of 56 points. The points are based on the time for which a position is held, the distance to which the upper limb is capable of reaching out in front of the body, and the time required to complete each task 42) . This is a fast, precise assessment tool for detecting changes in balance among individuals with Parkinson's. In a previous systematic review with meta-analysis, Chih-Hsuan Chou et al. 43) found that a reduction in the gait velocity score on the Berg Balance Scale was correlated with impairment regarding the performance of activities of daily living. The Timed Up and Go Test is used to quantify functional mobility based on the time (in seconds) required to perform the task of standing up from a chair (seat approximately 46 in height and armrests 65 cm in height), walking three meters, turning around, returning to the chair, and sitting down again 42) . This measure has a specific relationship with gait speed and functional mobility. In the population studied, the Timed Up and Go Test is a good predictor of the risk of falls. Although it was not specifically designed for the assessment of balance, the importance of this measure to the evaluation of dynamic balance related to mobility was evident in the studies analyzed in the present review. In a systematic review with meta-analysis involving 53 studies, Schoene et al. 44) found that the Timed Up and Go Test was a sensitive assessment tool for the evaluation of gait stability and balance in more than 50% of the studies, which is in agreement with the findings of the present systematic review.
A large portion of the studies employed three or more assessment tools, which were always accompanied by tests and equipment. Several studies have addressed the use of assessment measures for the evaluation of balance among individuals with Parkinson's with the aim of designing interventions that favor an improvement in quality of life and a reduction in the risk of falls. Thus, the studies analyzed evaluated individuals in a complex fashion with functional approaches that were adaptable to the needs of such patients.
The present review shows that a variety of different assessment tools are used for the evaluation of balance in patients with Parkinson's disease, such as scales, tests, and equipment. The majority of studies employed more than one measure, and there is no consensus regarding a single, precise assessment tool for the evaluation of balance in this population.
